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© Home-bus-information system. 



5!© A home-bus-information display system ar- 
^ ranged such that the control status of each of a 
<M plurality of home apparatus (10. 13. 16; 20. 23. 24, 
CO 25. 26, 27) can be monitored via home bus-lines (5, 
"21) and additively displayed over a video program 
Oon the picture screen (42a) of a television, receiver 
^(6) to allow a viewer to monitor the control status of 
each of other home electric apparatus, a security 
system and so on in a centralized-control fashion. 
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BACKGROUND OF THE INVENTION 



Field of the invention 

The present invention relates generally to 
home-bus-information display systems and, more 
particularly, is directed to a home-bus-information 
display system in which the control status of each 
of a plurality of home apparatus can be monitored 
by utilizing a coaxial cable connected to, for exam- 
ple, an ante»nna_Hne_^uc£uas a so-called home bus- 
line. 



Description of the Prior Art 

In homes and offices, various kinds of appara- 
tus, such as home electric apparatus, lighting ap- 
paratus and security systems are independently 
installed in different places. In order to control the 
operations of these apparatuses, the user has to 
operate an optional remote commander or directly 
operate control switches provided on these ap- 
paratuses. Accordingly, when the user wants to 
confirm the control status of each of any particular 
apparatus, the user has to move to a position in 
which the user can visually confirm the status of 
the apparatus. 

In order to overcome these disadvantages of 
the prior art, a system is proposed in which a 
central control panel is provided which is con- 
nected to each of the plurality of apparatuses and 
these apparatus are controlled by this central con- 
trol panel, and the control status of each of these 
apparatuses is monitored. The provision of a cen- 
tral control panel makes the previously-proposed 
system complicated in arrangement and also de- 
generates a so-called space factor. Further, these 
apparatuses and the central control panel are con- 
nected to one another by a complicated wiring 
system. 

OBJECTS AND SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present in- 
vention to provide an improved home-bus-informa- 
tion display system which can eliminate the above- 
noted defects encountered with the prior art. 

More specifically, it is an object of the present 
invention to provide a home-bus-information dis- 
play system in which the control status of each of a 
plurality of apparatuses can be monitored by a 



video monitor. 

According to the home-bus-information display 
system of the first embodiment of the present 
invention, the control status of each of a plurality of 

s apparatuses are selectively superimposed upon the 
video screen of a television receiver installed in the 
home or the office, such a screen is most suitable 
as a terminal apparatus of a so-called man-ma- 
chine interface. Therefore, it is possible to remove 

/o an extra control apparatus such as a central control 
panel from such prior art systems. 

According to the home-bus-information display 
system of the second embodiment of the present 
invention, the above-noted superimposed display of 

1$ the control statuses is not performed at all times, 
so as to not disturb the conventional viewing con- 
dition of the television receiver. 

According to the home-bus-information display 
system of the third embodiment of the present 

20 invention, the status display mode is provided so 
that when the viewer wants, the viewer can visually 
confirm the control status of each of a plurality of 
apparatus at any time. 

According to the home-bus-information display 

25 system of the fourth embodiment of the present 
invention, since a plurality of control status of each 
of a plurality of apparatuses are sequentially dis- 
played on different display screens, it becomes 
possible for the viewer to visually confirm the con- 

30 trol status of each of the apparatuses in sequence 
and with ease. 

According to the home-bus-information display 
system of a fifth embodiment of the present inven- 
tion, the viewer can readily confirm a change to 

35 status of each apparatus. 

According to the home-bus-information display 
system of a sixth embodiment of the present inven- 
tion, the displayed portion corresponding to an 
apparatus whose control status has changed is 

40 blinked or displayed in color different from those of 
other portions, whereby the viewer can readily 
identify the apparatus whose control status 
changed. 

According to the home-bus-information display 
45 system of a seventh embodiment of the present 
invention, the viewer can distinguish the kinds of 
control status of each apparatus, one from another, 
with ease. 

According to the home-bus-information display 
so system of an eighth embodiment of the present 
invention, even when a plurality of apparatuses are 
not connected to a television receiver via bus lines, 
the television receiver can still display the control 
statuses of each of these apparatuses in a super- 
imposed fashion as though they were connected to 
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the television receiver. Therefore, the television re- 
ceiver can perform the demonstration operation. 

The above, and other objects, features and 
advantages of the present invention, will be appar- 
ent in the following detailed description of preferred 
embodiments when read in conjunction with the 
accompanying drawings, in which like reference 
numerals are used to identify the same or similar 
parts in the several views. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagrammatic, perspective view of 
a home-bus-information system, and which is of a 
type to which the present invention can be ad- 
vantageously applied; 

Fig. 2 is a block diagram of a television 
receiver according to an embodiment of the 
present invention, and which forms a main compo- 
nent of the home-bus-information display system of 
the present invention; 

Fig. 3 is a diagram of a frequency band to 
which reference will be made in explaining the 
present invention; 

Fig. 4 is a diagram of a remote control signal 
used in the present invention; 

Fig. 5 is a flow chart to which reference will 
be made in explaining the operation when the 
status changes; 

Figs. 6A, 6B and Figs. 7A, 7B are pictorial 
representations used to explain the operation when 
the status changes, respectively; 

Fig. 8 is a flow chart to which reference will 
be made in explaining the operation of the status 
display mode; 

Figs. 9A - 9F and Figs. 10A, 10B are picto- 
rial representations used to explain the operation of 
the status display mode, respectively; 

Fig. 1 1 is a flow chart to which reference will 
be made in explaining the status display operation 
of the television receiver; 

Figs. 12A and 12B are schematic repre- 
sentations used to explain the status display opera- 
tion of the television receiver, respectively; 

Fig. 13 is a flow chart to which reference will 
be made in explaining the operation.of the televi- 
sion receiver in a demonstration mode; 

Figs. 14A - 14Z are schematic representa- 
tions used to explain the operation of the dem- 
onstration mode, respectively; 

Figs. 15A and 15B are schematic repre- 
sentations of the picture screen of a video monitor, 
and to which reference will be made in explaining 
the operation of the home-bus mode, respectively; 

Fig. 16 is a flow chart to which reference will 
be made in explaining the operation of the display 
flag set-up mode; and 
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Fig. 17 is a schematic representation of a 
picture screen of a video monitor, and to which 
reference will be made in explaining the operation 
of the display flag set-up mode. 

5 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENTS 

A home-bus-information display system ac- 
70 cording to an embodiment of the present invention 
will hereinafter be described with reference to the 
drawings. 

In this embodiment, the present invention is 
applied to a centralized-control system which con- 

is trols household electric products and security ap- 
paratus in a home and to a centralized-control 
system which monitors the controlled condition 
(status) of these household electric products and 
security apparatuses. 

20 In Fig. 1, it will be seen that an antenna 1 for 

receiving a television broadcasting is connected 
through an antenna line 2 to a branching box 3. A 
coaxial cable 4 is connected through the branching 
box 3 to the antenna line 2. A branch coaxial cable 

25 5 is connected at one end thereof to the coaxial 
cable 4 through the branching box 3. Another end 
of the branch coaxial cable 5 is connected to an 
input terminal of a television receiver 6. The coaxial 
cables 4 and 5 might be replaced with ordinary 

30 feeders such as so-called ribbon feeder. Upon use, 
the viewer remote-controls the television receiver 6 
by use of a remote commander 7. 

According to this embodiment, the viewer can 
control all apparatus such as household electric 

35 products, security apparatus and so on through the 
television receiver 6 by operating the remote com- 
mander 7 in a centralized fashion. Simultaneously, 
controlled conditions (status) of all apparatus can 
be displayed on a picture screen 42a of the televi- 

40 sion receiver 6 either in a superimposed condition 
or independently. 

A video tape recorder (VTR) 10 is connected to 
the coaxial cable 4 through a branch coaxial cable 
9 and a branching box 8; a so-catled video disk 

45 player 13 is connected to the coaxial cable 4 
through a branch box 11 and a branch coaxial 
cable 12; an audio apparatus 16 is connected to 
the coaxial cable 4 through a branch box 1 4 and a 
branch coaxial cable 15; and a signal interface 

so circuit 19 is connected at one input/output terminal 
thereof to the coaxial cable 4 through a branch box 
17 and a branch coaxial cable 18. A circuit breaker 
20 is supplied at an input terminal thereof with an 
AC voltage of about 100 Volts and a frequency of 

55 50 Hz to 690 Hz from a commercially available 
power source E from the outside. An output termi- 
nal of the circuit breaker 20 is connected to a 
home AC power supply line 21. This AC power 
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supply line 21 is connected with another 
input/output terminal of the signal interface circuit 
19 through a branch line 22. The signal interface 
circuit equipment 19 functions to superimpose a 
control signal flowing in the coaxial cable 4 upon a 
sine wave power supply source signal of 50 Hz or 
60 Hz flowing through the AC power supply line 21 
and to extract and transmit a control signal or a 
control status signal superimposed upon the sine 
wave power supply source line signal of 50 Hz or 
60 Hz flowing through the AC power supply line 21 
to the coaxial cable 4 side. 

Considering the video tape recorder (VTR) 10 
by way of example, "control signal" means a signal 
which is used to change the VTR 10 from an OFF- 
state to an ON-state, i.e. a command signal cor- 
responding to "VTR ON", and "control status sig- 
nal" means a signal output from the VTR 10 in 
response to an incoming command signal when the 
VTR 10 is placed, for example, in the ON-state, i.e. 
a signal corresponding to a message "VTR ON". 

The AC power supply line 21 is connected in 
parallel with a door locking apparatus 23, an en- 
trance lighting apparatus 24A, a living-room lighting 
apparatus 24B. a dish washer 25, a microwave 
oven 26, a bed-room air conditioner 27A and a 
living-room air conditioner 27B. Each of the appara- 
tus, from door locking apparatus 23 to the living- 
room air conditioner 27B incorporates a bus inter- 
face circuit 48 (see Fig. 2) which extracts a distinc- 
tive control signal, superimposed upon the sine 
wave power supply source signal, from the AC 
power supply line 21 , and which outputs a distinc- 
tive control status signal which is superimposed 
upon the sine wave power supply source signal. 
The apparatuses 23 to 27B are therefore con- 
nected to the television receiver 6 through the AC 
power supply line 21, the signal interface circuit 19 
and the coaxial cable 4, respectively. Although the 
television receiver 6 and the video tape recorder 10 
are also connected to the AC power supply line 21 , 
their interconnections are not shown because they 
are not used to transmit control signals in this 
embodiment 

In this embodiment, so-called home-bus lines 
such as the coaxial cable 4 connected to the an- 
tenna line 2 and the AC power supply line 21 are 
used as bus lines, as described above. Thus, it is 
not necessary to perform new wiring. Further, a 
telephone line is an element indispensable in the 
home-bus-system and this telephone line can of 
course be employed as the bus line. In this case, 
the home-bus-information display system of this 
embodiment becomes more useful by the provision 
of a signal interface circuit which connects the 
coaxial cable 4 and the telephone line or the AC 
power supply line 21 and the telephone line. 

Fig. 2 schematically illustrates the arrangement 
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of the television receiver 6 used in this embodi- 
ment. 

In Fig. 2, there is provided a bus line interface 
circuit 28. The bus line interface circuit 28 is com- 

5 prised of a frequency separation type modem cir- 
cuit 29 whose input/output terminal is connected to 
the branch coaxial cable 5 and a home-bus-inter- 
face circuit 30. In this embodiment, as shown in 
Fig. 3, a frequency band 50 of higher than 90 MHz 

10 is used for receiving a television broadcasting sig- 
nal and a frequency band 49 of about 0 to 50 kHz 
is used to transmit home-bus control signals ac- 
cordingly. It is necessary to avoid the use of the 
power supply source frequencies of about 50 Hz or 

is 60 Hz and frequencies near a harmonic wave of 
these frequencies. To this end. the frequency sepa- 
ration type modem circuit 29 is comprised of a 
high-pass filter which filters out and supplies a 
signal (RF signal) in the frequency band 50 to a 

20 tuner 31, a bandpass filter for filtering a signal of 
frequency band 49 out, a demodulating circuit 
which demodulates a signal in the frequency band 
49 to provide a digital signal and a modulating 
circuit which modulates the digital signal to a signal 

25 in the frequency band 49, though not shown. The 
home-bus interface circuit 30 transmits the digital 
signal corresponding to the control signal to the 
frequency separation type modem circuit 29 and 
receives the same therefrom. 

30 A microcomputer 32 is provided as a central 

control apparatus for controlling the television re- 
ceiver 6 f and might be a central processing unit 
(CPU). A bus-line 33 provided inside of the chassis 
of the television receiver 6 could be a two-line type 

35 bus line formed of, for example, a clock bus line 
and a data bus line. An audio signal from the tuner 
31 is supplied through an audio signal detector 
circuit 34 and an audio amplifier circuit 35 to a 
speaker 36. A video signal from the tuner 31 is 

40 supplied through a Y/C (luminance/chrominance) 
processor circuit 37 including a color demodulator, 
a synchronizing separator and a luminance signal 
processor and a vertical and horizontal deflection 
circuit 38 to a deflection circuit 39 of a cathode ray 

45 tube (CRT) 42. 

An RGB switch circuit 40 is supplied with three 
primary color signals from the Y/C processing cir- 
cuit 37 and three primary color signals from an on- 
screen display circuit 43, and selectively supplies 

so them to a video output circuit 41 , thereby display- 
ing pictures corresponding to these two sets of 
three primary color signals on the CRT 42 in a 
superimposed-fashion or independently. 

A nonvolatile memory 44 is connected to* the 

55 bus line 33. A photo diode 45 converts an infrared 
light beam, emitted from the remote commander 7, 
to an electrical signal. This electrical signal is am- 
plified and transmitted to the CPU 32 for channel 
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selection by an amplifying circuit 46. A light emit- 
ting diode (LED) 47 indicates the bus-line status, 
and lights up in a period of time where control 
signals are transmitted through the bus lines 4 and 
21. 5 

in this embodiment, the remote commander 7 
is provided with keys to control all of the apparatus 
such as the television receiver 6. the video tape 
recorder 10, the video disc player 13 and the like. 
A remote control signal of the remote commander w 
7 is formed of one byte of apparatus address code 

51 and 4 bytes of a function code 52 as shown in 
Fig. 4. 

When the apparatus address code 51 of the 
remote control signal inputted by the remote com- 75 
mander 7 is not a category "television ", the CPU 
32 for channel selection transmits, the apparatus 
address code 51 and the function code 52 through 
the bus-line interface circuit 28 to the branch co- 
axial cable 5 side. Further, when supplied with the 20 
apparatus address code 51 and the function code 

52 from the bus line interface circuit 28, the CPU 
32 for channel selection decodes these codes 51 
and 52 to perform the corresponding operations. 

As shown in Fig. 2, the video tape recorder 10 25 
and the video disc player 13 are each provided 
with the bus-line interface circuit 28 similarly to the 
television receiver 6. The door locking apparatus 
23 connected to the AC power supply source line 
21 is provided with a bus-line interface circuit 48 30 
whose arrangement is substantially the same as 
that of the above-noted bus-line interface circuit 28. 
Therefore, the video tape recorder 10 and the door 
locking apparatus 23 can be controlled via the 
television receiver 6. 35 

The fundamental functions of the television re- 
ceiver 6 will now be described in detail. 



(A) Operation when the status changes: 40 

This operation means that control signals, emit- 
ted from the remote commander 7, are supplied 
through the television receiver 6 to the bus lines 4 
and 21 while nearly simultaneously another control 45 
signal or a control status signal is supplied back 
through the bus lines 21 and 4 to the television 
receiver 6 (from an apparatus other than the televi- 
sion receiver 6. To be more concrete, when the 
video tape recorder 10 is turned ON by the remote so 
commander 7 through the television receiver 6 and 
the bus line 4, the video tape recorder 10, in reply, 
supplies the television receiver 6 with a command 
code indicating that a receiving channel should be 
changed to a vacant channel such as CH. 2 in 55 
Tokyo. In that event, the television receiver 6 
changes the receiving channel to the vacant chan- 
nel such as CH.2 in Tokyo and displays, for exam- 



ple, CH.2 on the screen thereof in response to 
such command code. 

(B) Operations when the control status of each of 
each apparatus changes: 

More specifically, when the video tape recorder 
10 is turned ON and/or OFF, inadvertently by a 
baby for example, or when the door of the entrance 
is opened and closed or closed and opened or 
when the door light 24A is turned ON and/or OFF, 
the apparatus whose control status changes sup- 
plies its own address code and a function code 
corresponding to the changed control status to the 
bus lines 21 and 4, whereby the television receiver 
6 can recognize-the-ehange of control status from 
the bus line interface circuit 28. Accordingly, the 
television receiver 6 performs an on-screen display 
(for example, "VTR ON") corresponding to the 
change of control status, if necessary. 



(C) Operation in the status display mode: 

When the user wants to know the present 
status of respective apparatus, the user supplies 
the television receiver 6 with a status display com- 
mand by manipulation of the remote commander 7. 
In response thereto, the television receiver 6 asks 
the present control status of each of all apparatus 
through the bus lines 4 and 21. In making an 
answer, data indicating the present control status of 
each of each apparatus is supplied through the bus 
lines 4 and 21 to the television receiver 6, and the 
television receiver 6 thereafter displays these data 
on its screen. In this case, cross modulation inter- 
ference will not occur because the bus line inter- 
face circuits 28 and 48 are arranged such that 
when one of the bus line interface circuits 28 and 
48 supplies a signal, another one is inhibited from 
outputting a signal. 

(D) Operation in the control mode 

As mentioned above, the viewer can control the 
status of apparatus via the television receiver 6 and 
the bus lines 4 and 21 by manipulation of the 
remote commander 7. Let us consider the following 
concrete cases in which the video tape recorder 10 
is turned ON or the light 24A is turned OFF by 
manipulation of the remote commander 7. If the 
viewer depresses the VTR-ON button of the remote 
commander 7 in order to switch ON the video tape 
recorder 10, the television receiver 6 supplies the 
bus line 4 with a control signal corresponding to 
the "VTR ON" and also displays "VTR ON" on the 
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video screen 42a in a superimposed fashion. Alter- 
natively, the television receiver 6 is capable of 
performing a so-called handshake operation in 
which "VTR ON" is displayed on the video screen 
42a in a superimposed fashion when the control 
status signal corresponding to the "VTR ON" is 
returned thereto from the video tape recorder 10. In 
a like a manner, if the viewer depresses a LIGHT- 
OFF" button of the remote commander 7 in order 
to turn the light 24A OFF, the light 24A is turned 
OFF and. for example, "LIGHT OFF" is displayed 
on the video screen 42a in a superimposed fash- 
ion. 

Let us now explain the operation of the present 
invention, laying great emphasis on the operation 
of the television receiver 6 of this embodiment 
when the control status of each of the respective 
apparatus is monitored by the television receiver 6. 

The operation of the television receiver 6 when 
the control status of each of the video tape re- 
corder 10 changes will be described in detail with 
reference to Figs. 5 to 7. In this case, the television 
receiver 6 is supplied with a remote control signal 
from the remote commander 7 or the television 
receiver 6 is supplied with signals indicative of the 
control status of each of each apparatus from the 
bus lines 4 and 21. In this embodiment let us 
assume that the remote commander 7 emits the 
remote control signal to turn ON the video tape 
recorder 10. 

Fig. 5 is a flow chart followed by the program- 
ming of the microcomputer 32 to which reference 
will be made in explaining the operation of the 
television receiver 6. 

Referring to Fig. 5 t following the Start of opera- 
tion in step 101, it is determined in the next de- 
cision step 102 by the CPU 32 in the television 
receiver 6 whether the television receiver 6 is re- 
ceiving either the remote control signal or the bus 
line input. If it is determined that the television 
receiver 6 is supplied with one of the remote con- 
trol signal or the bus line input, as represented by 
a YES at step 102, the routine proceeds to the next 
decision step 103. In step 103, it is determined by 
the CPU 32 whether the apparatus address code of 
the most significant one byte of the input signal 
indicates the category "television" or not. If it is 
determined that the apparatus address code is 
equal to the category "television", then the routine 
proceeds to step 104. In step 104, a process 
corresponding to the function code of the less 
significant 4 bytes is executed. If on the other hand 
it is determined that the apparatus address code is 
not equal to the category "television", the routine 
proceeds to the next decision step 105. In step 
105, it is determined by the CPU 32 whether or not 
the apparatus address code is equal to a category 
"VTR". 



If it is determined that the apparatus address 
code is not equal to the category "VTR" as repre- 
sented by a NO at step 105, then the routine 
proceeds to the next decision step 106. In step 

s 106, it is determined by the CPU 32 whether or not 
the apparatus address code is stored in the ap- 
paratus address code table in the ROM (not shown) 
incorporated within the CPU 32. If it is determined 
that the apparatus address code is stored in the 

70 table as represented by a YES at step 106, then 
the routine proceeds to step 107 in which a display 
process for such other apparatus is executed. If on 
the other hand it is determined that the apparatus 
address code is not in the table as represented by 

75 a NO at step 106, then the routine proceeds to 
step 108. In step 108, an input control signal of 5 
bytes (apparatus address code of one byte and 
function code of 4 bytes) is converted to a code 
number of hexadecimal notation and 10 digits by 

20 the CPU 32, and the code number of hexadecimal 
notation is superimposed upon the video screen 
42a of the picture tube 42 (CRT) by the on-screen 
display circuit 43 as shown in Fig. 7B. 

The display shown in Fig. 7B occurs when a 

25 noise component enters the bus line or when the 
viewer mis-operates the remote commander 7. 
Therefore, the viewer can know the existence of 
the noise component and the occurrence of the 
mis-operation for such a display. Also, the service- 

30 man can decode the displayed code and utilize the 
same for maintenance service. Further, instead of 
the display superimposed as shown in Fig. 7B, a 
message such as "NO FUNCTION CODE AVAIL- 
ABLE" can be superimposed upon the video 

35 screen 42a. 

If it is determined that the apparatus address 
code is equal to the category "VTR" as repre- 
sented by a YES at step 105, then the routine 
proceeds to the next decision step 109. It is deter- 

40 mined in step 109 by the CPU 32 whether or not 
the remaining function code of 4 bytes corresponds 
to "POWER ON". If it is determined that the func- 
tion code is not corresponding to "POWER ON" as 
represented by a NO at step 109, then the routine 

45 proceeds to the next decision step 110. In step 
110, it is determined by the CPU 32 whether or not 
the function code is in the table of the ROM of the 
CPU 32. If it is determined that the function code is 
in the table as represented by a YES at step 110, 

so the routine proceeds to step 111, wherein the dis- 
play process for other function codes is performed. 
If on the other hand.it is determined that the 
function code is not in the table as represented by 
a NO at step 110, then the routine proceeds to 

55 step 112, whereat the message "VTR" and the 
function code thereof are converted to a number of 
8 digits in a hexadecimal notation and this number 
is displayed on the screen as shown in Fig. 7A. 
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if it is determined that the function code cor- 
responds to "POWER ON" as represented by a 
YES at step 109, then the routine proceeds to step 
113. In step 113, the apparatus address code and 
the function code are transferred to the video tape 
recorder 10 via the bus line 5, and the message 
"VTR ON" is inputted to the on-screen display 
circuit 43. Thereafter, the color to be displayed is 
selected in accordance with the content of the 
message and the selected display color is instruct- 
ed to the on-screen display circuit 43 at step 114, 
The display color is selected as follows: When, for 
example, the dish washer 25 is driven, when the 
power source of the VTR 10 is in its ON-state and 
when the door locking apparatus 23 is in its 
opened state, the message is displayed in red, 
while when the dish washer 25 is made inoperable, 
when the power source of the VTR 10 is in its 
OFF-state and when the door locking apparatus 23 
is in its closed state, the message is displayed in 
green. 

Therefore, according to this embodiment, the 
safety state is displayed in green and the poten- 
tially dangerous state is displayed in red, thus 
enabling the viewer to readily distinguish the safety 
state from the potentially dangerous state. 

Then, the routine proceeds to the decision step 
115, whereat it is determined by the CPU 32 
whether or not the present mode is the display 
mode. More specifically, the display mode can be 
identified by either checking the status of selection 
switches provided on the rear surface of the televi- 
sion receiver 6 or by reading a flag previously 
stored in the nonvolatile memory 44 by manipula- 
tion of the remote commander 7. If it is determined 
that the present mode is not the display mode as 
represented by a NO at step 115, the routine 
proceeds to step 118, whereat the on-screen dis- 
play is turned OFF. This provides the advantage 
that the viewer can stop the on-screen display at 
any time when the on-screen display seems to be 
troublesome. 

If on the other hand it is determined that the 
present mode is the display mode as represented 
by a YES at step 1 1 5 f then the routine proceeds to 
the next decision step 150. In step 150, it is deter- 
mined by the CPU 32 whether a VTR-display flag 
is ON or not. If it is determined that the VTR-flag is 
OFF (low level "0") as represented by a NO at 
step 150, the routine proceeds to step 118, in 
which the on-screen display is turned OFF. The 
step 1 50 is provided in order to respectively check 
the existence of or non-existence of the display. 

If it is determined that the VTR-display flag is 
ON as represented by a YES at step 150, then the 
routine proceeds to step 116. In step 116, the CPU 
32 operates the on-screen display circuit 43 and 
the RGB switch circuit 40 so that the* on-screen 



display is turned ON as shown in Fig. 6 A. Then, 
the routine proceeds to step 117, whereat it is 
determined whether or not 3 seconds are passed 
after the on-screen display is turned ON. If so. the 

5 routine proceeds to step 118, in which the on- 
screen display is turned OFF. 

According to this embodiment, the message 
indicating the control status of each of the appara- 
tus such as the VTR 10 is superimposed upon the 

io video screen 42a of the television receiver 6 so 
that, when the viewer watches a television broad- 
casting program, the viewer can confirm the control 
status of each of these apparatuses with ease. 

Further, according to this embodiment, the 

75 television receiver 6, which is generally installed in 
the home or office and which is suitable as a so- 
called man-machine interface terminal having the 
remote commander 7 and the cathode ray tube 42, 
is employed to monitor the control status of each 

20 of the respective apparatus and the bus lines 4 and 
21. It is not necessary to separately provide a 
central control panel. Thus, the system of the 
present invention is advantageous from a space 
factor and money standpoint. 

25 According to this embodiment, the step 117 of 

Fig. 5 is provided to limit the time of on-screen 
display within the predetermined time period, 
thereby protecting the viewer from trouble in view- 
ing the television broadcasting program. Also, this 

30 can protect channel information and the like from 
being disturbed when they are superimposed upon 
the video screen 42a of the cathode ray tube 42. 
Further, the viewer is relieved of a troublesome 
operation for frequently turning ON and/or OFF the 

35 display mode. 

Further, the LED (light emitting diode) 47 is 
provided to indicate the bus line status as shown in 
Fig. 6A so that the television receiver 6 causes the 
LED 47 to blink when the control information is 

40 supplied to the bus line 4. Therefore, the user can 
visually confirm the supply of the information 
through the bus lines 4 and 21 . 

While the control status message is superim- 
posed upon the video screen 42a as shown in Fig. 

45 6A according to this embodiment, in other embodi- 
ments it could also be, as shown in Fig. 6B, an 
LED dot matrix display plate 64 attached to the 
television receiver 6 so as to display the television 
channel, whereby the message such as "VTR ON" 

so is displayed on this LED display plate 64. 

With reference to Figs. 8 to 10, let us explain 
next an operation whereby a message indicating 
the control status of each of each apparatus is 
sequentially displayed on the cathode ray tube 42 

55 of the television receiver 6 by manipulation of a 
status display key of the remote commander 7. In 
this case, by manipulation of the operation keys of 
the remote commander 7, "manual display mode* 
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and "automatic display mode" can be further se- 
lected. In the "manual display mode", the status 
information of apparatus in a certain category can 
be superimposed by one manipulation of an opera- 
tion key, while in the "automatic display mode", 
the status information of apparatus of all categories 
can be automatically and sequentially displayed by 
one manipulation of operation key. 

Fig. 8 is a flow chart followed by the program- 
ing of the CPU 32 to which reference wili be 
made in explaining the above-noted operation. 
When the television receiver 6 is supplied with the 
remote control signal from the remote commander 
7 (in step 119) it is determined in the next decision 
step 120 by the CPU 32 whether or not the input 
command is the status display command. If it is 
determined that the input command is not the 
status display command as represented by a NO 
at step 120, then the routine proceeds to step 121, 
whereat the process for the input command is 
performed. 

If, on the other hand, it is determined that the 
input command is the status display command as 
represented by a YES at step 120, the routine 
proceeds to steps 122 to 125. In step 122, the CPU 
32 increments a variable n in the RAM (random 
access memory) incorporated in the CPU 32 by 1. 
This variable n is generally reset to zero when the 
power switch of the television receiver 6 is turned 
ON. In the next step 123, all status requesting 
commands are sequentially outputted from the 
television receiver 6 to the home apparatus of the 
n'th category through the bus lines 4 and 21, and 
then the home apparatus of the n'th category se- 
quentially returns status information signals to the 
television receiver 6. In step 124, the CPU 32 puts 
in order the status information sequentially trans- 
mitted from the home apparatus of the n'th cate- 
gory and stores the same in the RAM. The amount 
of the status information returned which can be 
displayed on one picture screen will hereinafter be 
referred to as a page. In the next step 125, the 
CPU 32 operates so that all status information of 
the home apparatus of the n'th category are dis- 
played in a superimposed manner of a divisional 
display on different pages 55A and 56A as shown 
in Fig. 9A. 

It is determined in the next decision step 126 
by the CPU 32 whether or not the variable n is 
smaller than the maximum value N. If it is deter- 
mined that the variable n is smaller than the maxi- 
mum value N as represented by a YES at step 
126, the routine proceeds to step 127. In step 127, 
it is determined whether or not the present display 
mode is the "automatic display mode". If it is 
determined that the present display mode is the 
"automatic display mode" as represented by a 
YES at step 127, the routine proceeds to step 128. 



It is determined in step 128 by the CPU 32 whether 
or not 5 seconds have passed since the last page 
of the n'th category was displayed. If so, the rou- 
tine returns to step 122, wherein the status of the 
: 5 apparatus of the (n + 1) 'th category are displayed 
on pages 55B to 58B, separately, as shown in Fig.' 
9B. 

If on the other hand it is determined in step 
127 that the present display mode is not the 

w "automatic display mode", i.e. if it is the "manual 
display mode", then the routine proceeds to step 
129. In step 129, the CPU 32 is set in a standby 
mode for awaiting the remote control input. In this 
state, if the viewer emits the status display com- 

75 mand by manipulation of the remote commander 7 
while the television receiver 6 is in the manual 

dis pla y mode, status information of the apparatus 

of the (n + 1 ) *th category will be displayed on the 
television receiver 6. 

20 If it is determined in step 126 that the variable 

n becomes equal to the maximum value N, the 
routine proceeds to step 130. In step 130, the CPU 
32 resets the variable n to zero. The routine pro- 
ceeds to the next decision step 131, whereat it is 

25 determined by the CPU 32 whether or not the 
present display mode is the "automatic display 
mode". If it is determined that the present display 
mode is the "automatic display mode", then the 
routine proceeds to step 132, wherein the iast 

30 category is displayed. More specifically, the last 
category is displayed for 5 seconds, and the super- 
imposed display of status information is turned 
OFF. Alternatively, the displayed state of the last 
category can be maintained. If it is determined that 

35 the present display mode is the "manual display 
mode" as represented by a NO at step 131, then 
the processing by the CPU 32 goes to step 129 
where the CPU 32 awaits a remote control input. 
According to this embodiment, the viewer can 

4Q visually confirm the control status of each of the 
apparatus connected to the bus lines 4 and 21 at 
any time. Further, if the viewer operates only the 
status display key on the remote commander 7, the 
status information of the respective apparatus will 

45 sequentially be displayed on the video screen 42a 
of the television receiver 6 in the manner of a 
divisional display of different categories and pages 
as shown in Figs. 9A to 9F. This displayed con- 
dition is easy to see for the viewer. 

so While in this embodiment the status informa- 

tion of the apparatus of the respective categories 
are displayed as shown in Figs. 9A-9F, inclusive, it 
is also possible that fundamental* status information 
such as ON/OFF of the apparatus can be displayed 

55 on different pages. 

Furthermore, the remote commander 7 is pro- 
vided with status display keys of different cate- 
gories. In that event, there is the advantage that the 
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status information of the particular category which 
the viewer wants to display can be readily superim- 
posed upon the video screen 42a of the television 
receiver 6. 

With reference to Figs. 11 and 12, let us now 
explain the operation of the CPU 32 of the televi- 
sion receiver 6 when the status information is being 
displayed and the television receiver 6 is also 
supplied with the remote control input or the bus 
line input. 

Referring to Fig. 1 1 , when the television re- 
ceiver 6 is supplied with the remote control input or 
the bus line input at step 133, then the processing 
by the CPU 32 proceeds to the next decision step 
134. Although in step 134 it is determined whether 
the status information is displayed or not. initially 
we have assumed that at present the status in- 
formation is displayed. Thus, the routine proceeds 
to step 136. Then, the CPU 32 identifies the ap- 
paratus address code of one byte and the function 
code of 4 bytes and changes the category and the 
page corresponding to the identified apparatus and 
function so that the example shown in Fig. 10A is 
changed to the example of Fig. 10B (see step 
137). in the next step 138, the displayed portion 
(encircled by, for example, a broken line 59 in Fig. 
12B) of the displayed portion of the identified ap- 
paratus and the function code is made to blink or 
the color of that displayed portion is made different 
from those of other portions. For example, the color 
of the superimposed portion of Fig. 12A is green, 
and the color of the encircled portion by the 
dashed line 59 of Fig. 12B is made yellow. 

According to the operation shown in Fig. 11, 
the viewer can visually confirm the occurrence of 
the bus line input or the change of control status of 
each of the respective apparatus with ease posi- 
tively during the display of the status information. 

Referring again to Fig. 11, when the television 
receiver 6 is supplied with the remote control input 
or the bus line input during the display of status 
control information, the speaker 36 of the television 
receiver 6 can emanate an alarm sound to give the 
viewer warning. 

With reference to Figs. 13 and 14. let us ex- 
plain the operation when a simulation of the opera- 
tion of the home-bus system information is dem- 
onstrated by the use of the television receiver 6 
according to this embodiment. In that event, the 
television receiver 6 receives only the television 
broadcasting signal and other apparatus such as 
the video tape recorder 10 and the video disc 
player 13 can not be connected to the bus lines 4 
and 21 . 

In order to set the television receiver 6 in the 
demonstration mode, a power key must be de- 
pressed while a sound volume adjustment key, for 
example, provided at the television receiver body 



of the television receiver 6 is being depressed 
when the television receiver 6 is powered. In that 
event, the processing by the CPU 32 proceeds to 
step 139, step 140 and step 142, arranged in that 

5 order, thereby performing the demonstration opera- 
tion. The CPU 32 for channel selection performs 
the initial set of the contents of the memory area of 
the incorporated RAM in which the status informa- 
tion of the home apparatuses are stored in accor- 

10 dance with the program of the incorporated ROM, 
and sequentially superimposes the status informa- 
tion of the home apparatuses upon the picture as, 
for example, shown in Figs. 14A to 14C (see steps 
143 and step 144). Then, the status information of 

75 all categories are respectively displayed on dif- 
ferent pages (steps 145 and 146) as shown in Fig. 
14Z. Thereafter, the processing by the CPU 32 
returns to step 1 40, whereat the demonstration will 
be performed if the sound volume adjustment key 

20 is still depressed. 

According to the example shown in Fig. 13, the 
television receiver 6 is operated as though a plural- 
ity of home apparatus were connected to the bus 
lines 4 and 21. Therefore, the present invention is 

25 very useful for demonstrating a simulation of the 
so-called home-bus line information display system 
to prospective purchasers of the system at the 
retail store. 

Further, the television receiver 6 of this exam- 

30 pie is provided with a home bus mode switch 60 as 
shown in Fig. 1 5A. If the television receiver 6 is set 
in the home bus mode by manipulation of the 
home bus mode switch 60, then only the status 
information of the home apparatuses connected to 

55 the bus lines 4 and 21 are individually displayed on 
the cathode ray tube 42 of this television receiver 6 
as shown in Rg. 15A. In other words, white status 
information, for example, are displayed in a blue 
background (blue-back) 61. If tight/porch 24A is 

ao turned OFF, then the display of "UGHT/PORCH 
OFF" (encircled by a broken line 63 in Fig. 1 5B) is 
blinked or displayed in a different color. At the 
same time, the speaker 36 of the television re- 
ceiver 6 emanates an alarm sound. 

45 According to the embodiment shown in Figs. 

15A and 16B, the television receiver 6 can be 
exclusively employed as a monitor for a plurality of 
home apparatuses connected to the bus lines 4 
and 21. 

so In this embodiment, the viewer can choose 

whether or not the control status information of one 
home apparatus is displayed by separately chang- 
ing the status of the display flag of each home 
apparatus. With reference to Figs. 16 and 17, let us 

55 now explain the operation of this mode, in that 
event, the viewer sets the CPU 32 of the television 
receiver 6 in the display flag set-up mode by 
operating a switch of the television receiver body 
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or a predetermined key of the remote commander 
7. 

The CPU 32 for channel selection sets the 
display screen of the television receiver 6 in the 
display flag set-up mode as shown in Fig. 17 in 
step 151 of a flow chart forming Fig. 16. Then, a 
cursor DP3 in the displayed picture shown in Fig. 
17 is moved to the uppermost position of [ALL ON] 
for the initial setting (in step 152). [ALL ON] means 
that display flags of all home apparatus are all set'* 
to ON (i.e. high level "1"). If the viewer wants this 
all set-up and operates, for example, a [set-up] key 
of the remote commander 7, the processing by the 
CPU 32 proceeds from step 153 to step 154, 
whereat all display flags of all home apparatus are 
made ON. Then, the CPU 32 for channel selection 
is set in its standby mode for awaiting another 
input from the remote commander 7 in step 1 55. 

If in step 153 the viewer operates, for example, 
a [PASS] key of the remote commander 7, then the 
processing by the. CPU 32 proceeds from step 153 
to step 156, whereat the cursor DP 3 of Fig. 17 is 
shifted to the next line and is placed at the position 
of [ALL OFF]. In that even, rf the viewer operates 
the [SET-UP] key of the remote commander 7, the 
display flags of all home apparatus are all made 
OFF (steps 157 to 159). If the viewer operates the 
[PASS] key of the remote commander 7, then the 
cursor DP 3 of Rg. 17 is further shifted to the next 
line and is placed at the position of [VTR] (steps 
157 and 160). If in the next step 161 the viewer 
operates the [SET-UP] key of the remote com- 
mander 7. the display flag for VTR is inverted (in 
step 162). Then, if the viewer again operates the 
[PASS] key of the remote commander 7, then the 
cursor DP 3 of Rg. 17 is further shifted by one line 
below and is placed at the position of [VD], for 
video disc player, while the display flag for VTR is 
not changed (in step 1 63). 

If in the next step 164 the viewer operates the 
[SET-UP] key of the remote commander 7, then 
the display flag for the video disc player is inverted 
(step 165). Further, if the viewer operates the 
[PASS] key of the remote commander 7, then the 
cursor DP 3 of Fig. 17 is further shifted by one line 
and is placed at the next position of [AUDIO] while 
the display flag for the video disc player is not 
changed (in step 166). Similarly, display flags for 
other apparatus are changed and then, the CPU 32 
for channel selection is set in the standby mode for 
awaiting another input from the remote commander 
7 (in steps 167 and 168). 

According to the embodiment of Figs. 16 and 
17, there are provided the display flags for the 
respective apparatus connected to the television 
receiver via the bus lines and the conditions of 
these display flags are changed separately, where- 
by the viewer can stop at any time the display of 



control information for apparatus that the viewer 
does not want, independently. 

According to the home-bus-information display 
system of the first embodiment of the present 
5 invention, the control status of each of a plurality of 
apparatus are selectively superimposed upon a vid- 
eo screen of a television receiver installed in a 
home or an office and which is most suitable as a 
terminal apparatus of a so-called man-machine in- 
fo terface, if necessary. Therefore, an extra control 
apparatus such as a central control panel and the 
like is unnecessary. 

According to the home-bus-information display 
system of the second embodiment of the present 
15 invention, the above-noted superimposed display of 
the control status is not performed at all times so 
as to not disturb the normal broadcast viewing 
condition. 

According to the home-bus-information display 
20 system of the third embodiment of the present 
invention, a status display mode is provided so 
that, when the viewer wants, the viewer can visually 
confirm the control status of each of a plurality of 
apparatuses. 

25 According to the home-bus-information display 

system of the fourth embodiment of the present 
invention, since a plurality of control statuses of 
each of a plurality of apparatuses are sequentially 
displayed on different display screens, it becomes 

30 possible for the viewer to visually confirm the con- 
trol status of each of all of the apparatuses without 
cumbersome operation. 

According to the home-bus-information display 
system of the fifth embodiment of the present 

35 invention, the viewer can readily confirm a change 
of control status of an apparatus. 

According to the home-bus-information display 
system of the sixth embodiment of the present 
invention, the displayed portion corresponding to a 

40 certain apparatus is blinked or displayed in a color 
different from those of the other displayed portions, 
whereby the viewer can readily identify the appara- 
tus whose control status has changed. 

According to the home-bus-information display 

45 system of the seventh embodiment of the present 
invention, the viewer can distinguish the kinds of 
control status of each of a plurality of apparatuses 
one from another with ease. 

According to the home-bus-information display 

50 system of the eighth embodiment of the present 
invention, even when a plurality of apparatuses are 
not in fact connected to a television receiver via 
bus lines, the television receiver can display a 
simulation of the control status of each of these 

55 apparatuses in a superimposed fashion as though 
they were connected to the television receiver. 
Therefore, the television receiver can perform a 
demonstration operation. 

10 
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Furthermore, according to the home-bus-infor- 
mation display system of Figs. 16 and 17, the 
superimposed display of control status of each of 
one apparatus can be selectively stopped, whereby 
the display of the control status of each of the 
undesired apparatus can be stopped. 

Having described preferred embodiments of 
the present invention in detail with reference to the 
accompanying drawings, it is to be understood that 
the invention is not limited to those precise em- 
bodiments and that many changes and modifica- 
tions can be effected by one skilled in the art 
without departing from the spirit and scope of the 
invention as defined in the appended claims. 



Claims 

1. A home-bus-information display system 
comprising: 

(a) a video monitor (6) having a picture 
screen (42a); 

(b) a signal source for supplying a video 
program; 

(c) a plurality of home apparatus (10, 13, 16; 
20, 23, 24, 25, 26, 27) to be controlled electrically; 
and 

(d) electrically controlling means (28, 48) 
provided in each of the plurality of home apparatus, 
characterized in the combination of 

(e) a bus-line (5, 21 ) connected between the 
video monitor (6) and each of the plurality of home 
apparatus (10, 13, 16; 20. 23, 24, 25. 26, 27); 

(f) information means provided in each of the 
plurality of home apparatus for generating a dis- 
tinctive status information signal in response to the 
electrically controlling means (28, 48) and for trans- 
mitting the status information signal to the video 
monitor (6) through the bus-line (5, 21 ); and 

(g) display means (43, 53, 64) responsive to 
the video program and the status information for 
displaying the status information additively to the 
video program on the picture screen (42a) of the 
video monitor (6). 

2. A home-bus-information display system ac- 
cording to claim 1, wherein the display means (43, 
53, 64) includes timer means for displaying the 
status information for a predetermined time period. 

3. A home-bus-information display system ac- 
cording to claim 1 or 2, wherein the display means 
(43, 53, 64) includes a mode switch for the status 
information and the status information is displayed 
when the mode switch is operated. 

4. A home-bus-information display system ac- 
cording to claim 3, wherein the mode switch has a 
display function in which the status information for 
each apparatus (10, 13, 16; 20, 23. 24, 25, 26, 27) 
is sequentially displayed by different pictures. 



5. A home-bus-information display system ac- 
cording to claim 4, wherein the display means (43, 
53, 64) includes an automatic change-over means 
responsive to a newly generated status information 

5 signal from a certain home apparatus (10, 13, 16; 
20, 23, 24, 25, 26, 27) for displaying the status 
information of the certain home apparatus (10, 13, 
16; 20, 23, 24, 25, 26, 27) on the picture screen 
(42a) taking priority over the status information 

10 signals of other home apparatuses. 

6. A home-bus-information display system ac- 
cording to claim 5, wherein the automatic change- 
over means displays the status information of the 
certain home apparatus differently from a status 

75 information signal display of the other apparatuses. 

7. A home-bus-information display system ac- 
cording to anyone of claims 1 to 6, wherein the 
display means (43, 53, 64) displays the status 
information on the picture screen (42a) with dif- 

20 ferent colors according to the content of the status 
information. 

8. A home-bus-information display system ac- 
cording to anyone of claims 1 to 6, wherein the 
display means (43, 53, 64) includes demonstrating 

25 means for displaying simulated status information 
signals. 

9. A home-bus-information display system ac- 
cording to anyone of claims 1 to 8, wherein the 
display means (43, 53, 64) has a status-only dis- 

30 play mode and only the status information signals 
are displayed on the whole picture screen (42a) 
without being superimposed on the video program 
when this mode is selected. 

10. A home-bus-information display system ac- 
35 cording to anyone of claims 3 to 9, wherein the 

mode switch includes a home-apparatus-selection 
key for displaying only the status information signal 
of a desired home apparatus (10, 13, 16; 20, 23. 
24. 25, 26, 27). 

40 1 1 . A home-bus-information display system ac- 

cording to anyone of claims 1 to 10, wherein the 
display means (43, 53, 64) includes means for 
displaying numerical data on the picture screen 
(42a) when the received status information signal 

45 cannot be recognized as corresponding to any of 
the home apparatus (10, 13, 16; 20, 23, 24, 25. 26, 
27). 

12. A home-bus-information display system ac- 
cording to anyone of claims 1 to 11, wherein the 

so display means (43, 53, 64) includes home- 
apparatus-selection means for displaying status in- 
formation signals received only from selected 
home apparatuses without displaying the status 
information signals received from the unselected 

55 home apparatus. 

13. A home-bus-information display system ac- 
cording to anyone of claims 1 to 12, wherein the 
display means (43, 53, 64) includes an indicator 
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(47) for indicating whether or not the video monitor 
(6) has received a status information signal from 
the home apparatus. 

1 4. A .home-bus-information display system ac- 
cording to claim 1 3, wherein the indicator (47) is an 5 
LED (light emitting diode) device. 

15. A home-bus-information display system as 
recited in anyone of claims 1 to 14, further com- 
prising: 

(h) signal supply means for supplying control i&; 
signals on the bus-line (5, 21) to each of the 
controlling means (28, 48) to control the operations 
of the plurality of the home apparatus (10, 13, 16; 
20, 23, 24, 25, 26, 27). 

16. A home-bus-information display system ac- rs 
cording to claim 15, wherein the control signal 
includes an apparatus address code and a function 
code. 

1 7. A home-bus-information display system ac- 
cording to claim 15 or 16, wherein the signal sup- 20 
ply means includes a remote controller (7) for 
emitting the control signals, and signal receiving 
means (45, 46) provided in the video monitor (6) 

for receiving the control signals from the remote 
controller (7) and supplying the same on the bus- 25 
line (5, 21). 

18. A home-bus-information display system ac- 
cording to claim 17, wherein the operations of the 
display means (43, 53, 64) are controlled by the 
remote controller (7). 30 
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© Home-bus-information system. 

© A home-bus-infonmation display system ar- 
ranged such that the control status of each of a 
plurality of home apparatus (10, 13, 16; 20, 23, 24, 
25, 26, 27) can be monitored via home' bus-lines (5, 
21) and additively displayed over a video program 
on the picture screen (42a) of a television receiver 
(6) to allow a viewer to monitor the control status of 
each of other home electric apparatus, a security 
system and so on in a centralized-control fashion. 
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